Use of precise consonantal information while learning new words has been established for onset consonants in previous studies, which showed that infants as young as 16 to 20 months of age can simultaneously learn two new words that differ only by a syllable-initial consonant (Havy & Nazzi, in press; Nazzi, 2005; Nazzi & New, 2007; Werker, Fennell, Corcoran, & Stager, 2002) . However, there is no systematic evidence to show whether specific phonetic information in other positions within the syllable can be used while learning new words. To the contrary, Nazzi (2005) found that when tested using the same task, 20-month-olds can learn two words that differ only by a consonant, but fail to do so if they differ only by a vowel, leaving open the possibility that specificity is limited to syllable-onset positions. Accordingly, the present study evaluated 20-month-olds' ability to learn two words that differ only by a consonant in either onset or coda position. Infants succeeded for both positions, ruling out the possibility that only syllable-onset positions are specified. This further suggests that the previously reported consonant/ vowel asymmetry cannot be fully explained by syllable-onset positional effects. Additionally, the present study evaluated whether words following a predominant labial-coronal pattern would be easier to learn than less frequent coronal-labial words. It failed to obtain any such evidence. Acknowledgments: This research was supported by an ACI grant 'systèmes complexes' to both authors. We would like to thank Caroline Floccia for comments on a previous version of this article, and the participants and their families for their time and cooperation.
Introduction
The question of the specificity of early lexical representations has been a focus of interest for decades, given ample evidence that young children typically mispronounce known words for a period of several years. The issue of early lexical specificity has recently been assessed using methods based on infants' perception/comprehension abilities rather than on their production abilities. Some of these recent studies explore the specificity of known words while others focus on infants' use of specific phonetic information while learning new words. The present study, focusing on French-learning 20-month-olds, contributes to the latter line of research and addresses two related questions. First, we investigate the extent of infants' use of phonetic specificity while learning new words. In particular, we explore for the first time whether infants can use specific phonetic information in coda positions. Second, we address the issue of the factors that might drive infants to use specific lexical representations. While previous studies have investigated the impact of vocabulary level or size of phonetic neighborhood, the present study explores whether words that have a predominant structure in the language in acquisition (labial-coronal words, that is, words starting with a labial consonant that is followed by a coronal consonant, such as bed or party) are better specified than words with a less frequent structure (coronal-labial words, such as dip or taper).
The first line of research mentioned above, which explored the early specificity of known words, has tested infants as early as 11 months of age in auditory word-form recognition tasks (for French: Hallé & de Boysson-Bardies, 1996 ; for English : Vihman, Nakai, DePaolis, & Hallé, 2004; for Dutch: Swingley, 2005) , and as early as 14 months of age in audiovisual word comprehension tasks (for English: Bailey & Plunkett, 2002; Fennell & Werker, 2003; Mani, Coleman, & Plunkett, 2008; Swingley, 2003; Swingley & Aslin, 2000 . Most of these studies focused on consonant mispronunciations in word-initial positions, and found evidence for phonetically-specified representations from 11 months of age in the word-form recognition tasks, and from 14 months of age in the audiovisual word comprehension tasks. This was attested by the fact that infants reacted differently to the presentation of correct known words than to mispronunciations of the same words.
Evidence extending specificity beyond the word-initial consonant is scarce. For word-form recognition, Hallé and de Boysson-Bardies (1996) for French and Vihman et al. (2004) for English found that while 11-month-olds listen longer to familiar than to unknown bisyllabic words, this preference disappears if the consonant in onset position of the accented syllables (that is, the second syllable of French words and the first syllable of trochaic English words) is altered, suggesting that these consonants are phonetically specified in the infants' representations. Changes to the consonant of unaccented syllables resulted in no overall effect, suggesting that some positions might be less well specified, or at least that mispronunciations might be harder to detect in those positions. This latter possibility is supported by analyses splitting the experiments in two halves and showing that mispronunciation effects are present in the second half of both the French and English experiments (Vihman et al., 2004) . In similar studies in Dutch, Swingley (2005) found that 11-month-olds' preference for familiar over unknown monosyllabic words disappears if either the onset or the coda consonants of the familiar words are mispronounced, suggesting that consonants in both syllabic positions are specified. However, correct pronunciations were preferred over onset mispronunciations but not over coda mispronunciations, suggesting that infants do not treat onset and coda mispronunciations equivalently. Whether the locus of this difference is at the processing level (due to activation processes) or at the representational level (due to less robust encoding of coda consonants) remains an open question (Swingley, 2005) .
For word comprehension, Swingley (2003) looked at the specificity of consonants at the onset of the second syllable of a bisyllabic word in 19-month-old infants, while Mani and Plunkett (2007; in press) looked at the specificity of the vowel of CVC words in 15-, 18-and 24-month-old infants. In both sets of studies, infants looked for a shorter time at the target object after hearing it referred to with a mispronunciation than with a correct pronunciation. These results suggest some specificity in positions other than the word-initial position, although the evidence found for vowel specificity at 15 months of age was weaker (Mani, Coleman, & Plunkett, 2008) . More data on word-form recognition and word comprehension is clearly needed to further evaluate specificity in positions other than consonant onsets.
The aim of the second line of research on early lexical specificity, to which the present study contributes, has been to investigate whether infants are able to process specific phonetic information when simultaneously learning two phonetically-similar words. These tasks have the advantage of allowing better control of the material presented to the infants (thus avoiding issues of individual variability in infants' knowledge of test words) than tasks based on known word recognition. The two kinds of tasks involve different cognitive resources. Word-learning tasks are more demanding cognitively, especially for younger infants, as they not only require processing of word forms but also matching of these word forms to the objects presented with them (e.g., Stager & Werker, 1997) . Thus, they might lead to a different pattern of results than word recognition tasks as they might be more sensitive in revealing the kinds of contrasts that are harder to use in the word learning process.
For word-initial consonants, the increased difficulty in using specific phonetic information for word learning was initially revealed by a study using the switch procedure. That study showed that at 14 months of age English-learning infants can simultaneously learn two very different words, but not two words differing only by their word-onset consonant (Stager & Werker, 1997 ; but see new data by Fennell, Waxman, & Weisleder, 2007) . This difficulty in using specific word-initial consonantal information was later found to disappear rapidly. Indeed, several studies using either the switch task (for English : Werker et al., 2002) , a picture-fixation task (for English: Swingley & Aslin, 2007) , an interactive word-learning task (for French : Havy & Nazzi, in press) or the name-based categorization task used in the present study (for French: Nazzi, 2005; Nazzi & Bertoncini, 2003; Nazzi & New, 2007) found that by 16/17 months of age, infants could use such information. However, 18-month-old infants still failed when the neighborhood of the novel word included a familiar word (Swingley & Aslin, 2007) .
Now, what about the use of phonetic information in positions other than word onset? Again, the evidence is scarce, and suggests a complex picture. On the one hand, use of specificity at 20 months of age was found to extend to consonants not located at word onsets, as shown by Nazzi (2005) , who tested two contrasts involving consonants at the onset of the second syllable of bisyllabic target words and one contrast involving consonants in coda positions of CVC target words.
On the other hand, some limitations in the use of phonetic information have been found even after 17 months of age. This is shown by the finding that French-learning infants fail to learn two words differing by one (or several) phonetic feature(s) of one of their vowels at both 16 (Havy & Nazzi, in press) and 20 (Nazzi, 2005) months of age (but see Dietrich, Swingley, & Werker, 2007 , for success on a vocalic one-feature contrast at 18 months). This is also suggested by a study using the switch task in which 15-month-old infants failed to learn two words differing by several vocalic features, unless the vowels were acoustically very different (Curtin, Fennell, & Escudero, 2007) . Similarly to what was found for consonants, studies with older infants showed that the failure at using vocalic contrasts is temporary: by 30 months of age, French-learning infants succeed with one-feature contrasts in the name-based categorization task (Nazzi, Floccia, Moquet, & Butler, in press) .
The above word-learning results indicate an asymmetry between the results found for consonants and for vowels between 16 and 20 months, with a better use of one-feature consonantal contrasts. This asymmetry was, to a certain extent, also present in the 15-month-olds tested for word recognition by Mani and Plunkett (2007) . This asymmetry was interpreted by Nazzi (2005) within the framework of the proposal by Nespor, Peña, and Mehler (2003) according to which consonants are more important at the lexical level and vowels are more important at the prosodic and syntactic levels. That proposal, initially based on linguistic evidence (Crystal, 1997; Ladefoged & Maddieson, 1996) , has received support from neuropsychological studies (Caramazza, Chialand, Capasso, & Micelli, 2000) , but also from various adult psycholinguistics studies.
For example, it has been found that when asked to change a pseudoword (e.g., kebra) into a real word, Dutch, English, and Spanish speakers find it easier to change one of the vowels (e.g., cobra) than one of the consonants (e.g., zebra), suggesting that these speakers rely more on consonantal structure for lexical identification (Cutler, Sebastian-Galles, Soler-Vilageliu, & van Ooijen, 2000; Sharp, Scott, Cutler, & Wise, 2005; van Ooijen, 1996) . Moreover, it has been found that when adults are presented with an artificial language, they are able to learn families of words defined by their consonantal frames, but fail to learn families of words defined by their vocalic frames (Bonatti, Peña, Nespor, & Mehler, 2005) . On the other hand, when asked to learn rules that are akin to syntactic rules, adults are able to use vocalic information, but fail to use consonantal information (Toro, Nespor, Mehler, & Bonatti, 2008) . More recently, similar effects were found in the written modality, using a lexical decision task with masked priming (New, Araujo, & Nazzi, 2008) . French adults were faster at deciding that a letter sequence like diva was a word when this sequence was preceded by the brief (and undetected) presentation of a letter sequence with the same consonantal frame (e.g., duvo) than with the same vocalic frame (e.g., rifa).
In this theoretical perspective, the infant results on consonant/vowel asymmetry were considered as the developmental equivalent of the results obtained with adults.
However, a second interpretation is possible. Indeed, the reported difference in performance might derive from a difference in position within the syllable as phoneme type and position were confounded in Nazzi (2005) : consonants were in syllable onset positions while vowels were in nuclear positions, in all but one contrast used. Thus, it is possible that in word-learning situations, consonants at the onset of words and/or syllables might be processed in more detail by young infants than phonemes in other lexical/syllabic positions. In order to address this positional interpretation, the first goal of the present study was to evaluate the use of specific consonantal information in coda positions when learning new words at 20 months of age.
Such data are even more important as there are reasons to suppose that coda positions within a syllable might be at a disadvantage with respect to onset positions. Indeed, codas have been described as more marked at the linguistic level (e.g., Prince & Smolensky, 2006) and might thus be specifically encoded at a later age than onsets. Second, early production studies show that infants produce very few coda consonants: for example, productions containing coda consonants accounted for only about 5% of all productions in Kent and Bauer's (1985) production corpus for five 13-month-old infants. It has also been shown that consonant contrasts might be less pronounced in coda than in onset positions even in adult productions (e.g., Redford & Diehl, 1999) .
Third, there is some evidence that perception might be more difficult in coda than in onset positions. This was found in some studies on adults showing better discrimination of consonants in onset than in coda positions (Kochetov, 2004; Redford & Diehl, 1999) . It was also found in some studies on infant perception. Indeed, in spite of an early study by Jusczyk (1977) showing discrimination of consonants in coda positions (place of articulation contrast) by two months of age, more recent infant speech perception studies suggest an asymmetry in the processing of consonant contrasts in onset and coda positions to the advantage of onsets. At nine months of age, English-learning infants listening to lists of CVC syllables were found to be more sensitive to regularities in the onset consonant or initial CV sequence than to regularities of either the VC rhyme or the vowel of these syllables (Jusczyk, Goodman, & Baumann, 1999) . At 10 months, Dutch-learning infants showed discrimination of place of articulation and voicing contrasts in consonant onset positions, but no sensitivity to the same contrasts presented in coda positions (Zamuner, 2006) . By 16 months of age, infants discriminated the place of articulation contrast but still failed the voicing contrast. Lastly, as mentioned earlier, Swingley's (2005) data on 11-month-olds' sensitivity to mispronunciations in known CVC words found differences in reaction to onset versus coda mispronunciations that might arise from better specification of onset consonants.
Thus, in a word-learning task, infants might fail with coda consonants even though they succeeded with onset consonants. In order to explore this possibility and compare the use of specific onset and coda consonantal information in a controlled manner, infants were presented with eight pairs of CVC pseudowords. Half of the consonant contrasts were in onset positions while the other half were in coda positions, the same contrasts being tested in both syllabic positions. The contrasts used in the present study involved voicing differences. The choice of this phonetic feature was intended to complement previous studies that focused on place of articulation contrasts in word learning, given reports from two studies on Dutch infants suggesting that voicing contrasts might be more difficult and acquired later than place of articulation contrasts (van der Feest, 2007; Zamuner, 2006) . According to the Nespor et al. (2003) proposal, infants should do as well with the coda and onset consonant contrasts, and should perform better than with vowel contrasts. If, on the contrary, performance is determined by position within the syllable, with an advantage for onset positions, infants should fail with the coda positions or, if they succeed, their performance should be lower than for onset positions.
Besides the main goal of evaluating the use of consonantal information in coda positions, the present study was also designed to explore a new factor likely to influence the use of phonetic specificity when learning new words. In previous research, the size of an infant's lexicon was found to predict the use of phonetic specificity in one study of 14-month-old infants (Werker et al., 2002) , though not in other studies with older infants (e.g., Nazzi, 2005; Nazzi & New, 2007; Werker et al., 2002) . Moreover, Swingley and Aslin (2007) provided some evidence that 19-month-old infants' ability to learn a pseudoword is influenced by whether or not they knew a phonetic neighbor to that pseudoword (e.g., dog for tog). Infants at that age could learn a novel word only if it was not the phonological neighbor of a known word; moreover, recognition of that known word was impaired after exposure to novel pseudoword neighbors. Here, we explore the possible influence of the typicality of a word structure on infants' use of specific phonetic information. The hypothesis is that because infants pay more attention to more typical lexical structures (c.f., Jusczyk, Cutler, & Redanz, 1993; Nazzi, Bertoncini, & Bijeljac-Babic, in press), they might learn these structures, that is, build specific representations of these structures, more easily and thus at an earlier age. Here, we explore whether the labial-coronal bias might have an impact on early word learning.
The labial-coronal bias was first pointed out in infant production research, in a study showing that 12-to-18-month-olds tend to produce 2.55 times more labial-coronal (LC) words than coronal-labial (CL) words (MacNeilage, Davis, Kinney & Matyear, 1999) . It was further found that in many languages, LC structures are more frequent than CL structures (MacNeilage, Davis, Kinney, & Matyear, 1999; Vallée, Rousset, & Boë, 2001) . For example, an analysis of the French lexicon, the language of the infants tested in this study, made by Vallée et al. (2001) on the BDLex corpus (Pérennou & de Calmès, 2001) found more LC than CL sequences both across onsets of consecutive syllables (ratio of 1.69 at word onset; ratio of 1.56 in all lexical positions) and between the onset and the coda of the same syllable (ratio of 2.9 for word-initial syllables; ratio of 2.29 for all syllables). Moreover, a recent study on perception found that French adults hearing the continuous alternation of a labial-initial syllable and a coronalinitial syllable tend to group them into LC rather than CL bisyllabic sequences (Sato, Vallée, Schwartz, & Rousset, 2007) . Lastly, perceptual studies with French-learning infants found that a preference for LC over CL words emerges between 6 and 10 months of age (Nazzi et al., in press ). The fact that this LC bias is so pervasive, and found as early as 10 months of age in perception, makes it an ideal candidate to evaluate for the possible impact of structure typicality on early representation. Accordingly, half of the eight pairs of minimally-contrasted pseudowords presented to the infants involved LC words while the other half involved CL words.
In summary, 20-month-old infants were presented with four types of trials, differing on how the two words to be learned contrasted; this resulted from the crossing of two factors: syllabic position (onset versus coda) and structure typicality (LC versus CL). The name-based categorization task (Nazzi, 2005) was used in order to allow direct comparison of the results across the two studies. In this procedure infants are presented with various trials in which three different looking objects are presented. All three objects are labeled, two of them receiving the same name. Then the experimenter takes one of the objects with the shared name and asks the infant to give the "one that goes with it." In order to succeed in this task infants need to have learned the associations between the names and the objects and to use this as a cue to categorization in the test phase. Previous research found that infants start to succeed in this task between 16 and 20 months of age, infants' failure at 16 months being the result of their inability to use the labels to categorize and not to their inability to learn the words (Nazzi, 2005; Nazzi & Gopnik, 2001; Nazzi & Pilardeau, 2007) .
Method

Participants
Twenty-four 20-month-old infants (M = 20 months, 16 days; range = 19 months, 26 days -21 months, 1 days) from monolingual French-speaking families participated in this experiment. There was an equal number of boys and girls. Most infants came from white, middle-class backgrounds, but infants from other ethnic backgrounds were also represented. Two additional infants were tested, but failed to complete the session.
Stimuli
Eight triads of small objects were used during the testing session (an additional triad being used during a pretest). All objects were selected to be unfamiliar to the infants and to lack a name for the infants (even the experimenters lacked names for most of these hardware products). All sets were made up of three very distinct objects differing in shape, color, and texture, with every effort being made to equalize their perceptual distance (see example in Figure 1 ). The rationale for using triads of very different objects was to help infants learn and remember the distinct object-label pairings (see also Nazzi & Gopnik, 2001; Nazzi, 2005; Nazzi & New, 2007; Nazzi & Pilardeau, 2007) .
Eight pairs of pseudowords were used, one for each of the eight triads of objects (see Table 1 for details). Each pair of pseudo-words was always used with the same triad of objects. All pseudo-words were CVCs that had either a labial-V-coronal (henceforward, LC) or a coronal-V-labial (henceforward, CL) structure. Within each pair, the pseudo-words differed by one feature of one of their consonants (voicing), the contrast being either on the first or on the last consonant. All consonants were plosives, and all four possible contrasts (p/b or t/d in either onset or coda position) were used. Each of the four contrasts was instantiated twice. For the vowels, we chose to use the cardinal vowels (/u/, /i/ and /a/) plus the vowel /ɔ/ in order to provide some variation between the various trials. Each vowel was used twice in both an onset and a coda contrast pair, and in both an LC and a CL pair. The order of the pairs was counterbalanced across participants.
Because the test sessions were not recorded, the experimenter was asked at the end of the study to record the stimuli in a sound-attenuated room, using the same sentences and speech style as used while testing the 24 infants, leading to 96 tokens (8 pairs of pseudowords × 6 tokens per pseudoword). This made it possible to make VOT measurements on the speaker's productions to verify that the voiced/ voiceless contrasts were clearly instantiated. All VOT values were negative for voiced consonants in both onset (M = −105 ms, SD = 28, range = −174 to −68) and coda (M = −121 ms, SD = 14, range = −157 to −100) positions. All VOT values were positive for voiceless consonants in onset (M = 40 ms, SD = 30, range = 4 to 100) positions. For coda positions, VOT could be calculated on only four voiceless consonant tokens (as a brief schwa, permitting measurement of onset of vocal fold vibration, is rarely produced) so that it is not possible to measure the delay between the release burst and the onset of vocal fold vibration. There was in any case no trace of prevoicing in any of the 24 voiceless coda consonants. The present values are similar to those previously reported for French (Saerens, Serniclaes, & Beeckmans, 1989) . They show that the target consonant voicing contrasts were accurately realized by the speaker, with no overlap between the VOT distributions of voiced and voiceless consonants in either onset or coda positions.
Procedure
The procedure was identical to that used in Nazzi (2005) . Infants were tested individually for about ten minutes in a quiet room, in the presence of a caregiver.
After an informal warm-up period (playing with spinning plastic rings), the infant was seated on a chair across a table from the experimenter and the testing session started. It comprised eight test trials. Each of the trials was composed of a presentation phase followed by a categorization question. Each trial started with the presentation of the three objects, one at a time. The infant was encouraged to manipulate each object for a few seconds, before placing it on the table. Within each trial, the objects were arranged on the table in a left-to-right sequence (child's perspective) in order to minimize memory load. The experimenter spoke while presenting each object, Here." Each object was named exactly six times. Within each trial, two of the objects were labeled with the same pseudoword (e.g., [pid] ), while the third one was labeled with the phonologically contrasted pseudo-word (e.g., [pit] ).
After the presentation phase, the experimenter tested categorization by putting one object of the named pair (which was always the one in the middle) in his own hand, placed at equal distance from the remaining two objects, and asking the infant to give him "celui qui va avec" ("the one that goes with it"). While waiting for the response, the experimenter looked at either the object in his own hand or the infant's face in order to avoid influencing the infant's response. After the infant's response, positive feedback was provided regardless of the choice made. Successful performance corresponded to the selection of the similarly-labeled object. Note that because infants cannot rely on any kind of information other than naming to correctly categorize the objects, above chance level performance in this procedure has been taken as evidence that infants (1) were able to associate the correct name to each object, and (2) were able to use the fact that two objects had received the same name to group them together.
The order of presentation of the trials and the pairs defined by the names (which of the two objects of the triad were given the same name) were counterbalanced between participants. Moreover, the first two objects presented were given the same name while the third object was given the other name on half of the trials and the first object was given a name while the second and third objects were given the other name on the other half of the trials. Thus, the correct response was to the left of the infant for half of the trials, and to his right for the other half.
Before the testing session, the parent filled out the vocabulary part of the French equivalent (Kern, 2003 ) of the MacArthur Communicative Development Inventory: Toddlers (CDI; Fenson et al., 1993) in order to determine the size of the infants' productive vocabulary.
Results
For each trial, infants were given a score of 1 when the chosen object was the second of the named pair, and a score of 0 otherwise. Total scores could range from 0 to 8. Chance in this experiment is 50%, given that infants have to choose between two Table 1 Pairs of non-words used, according to structure (labial-coronal vs. coronallabial) and position of consonant contrast (onset versus coda).
Labial-coronal structure
Coronal-labial structure
Onset contrast /but/-/put/ /dap/-/tap/ /pɔd/-/bɔd/ /tib/-/dib/ Coda contrast /pid/-/pit/ /tɔb/-/tɔp/ /bat/-/bad/ /dup/-/dub/ objects (whose pairing is counterbalanced; see e.g., Nazzi, 2005) . Overall, infants chose the object with the same name 59.4% of the time, which is significantly more than chance, t(23) = 3.30, p = .0015, 1-tailed. As can be seen from Table 2a , half of the infants chose the correct object on more than half of the test trials, against only one infant choosing the incorrect object on more than half of the trials. A χ 2 analysis taking into account three classes of performance (0 to 3 correct answers, 4 correct answers out of 8, and more than 4 correct answers) revealed that the distribution of infants across performance was significantly different from chance χ 2 (2) = 11.38, p < .01. Analyses were conducted to explore the effects of syllabic position, structure typicality or type of phoneme contrasted, given that performance seemed to vary according to the pairs of stimuli presented, as seen in Figure 2 . In a first ANOVA exploring the effects of "syllabic position" (onset vs. coda) and "structure typicality" (LC vs. CL), no significant effect of either factor, both F(1, 23) < 1, and no significant interaction (F(1, 23) = 1.41, p = .25) were found. Infants' performance was equally good for onset (59.38%, above 50% chance level, t(23) = 1.99, p = .029 1-tailed) and coda contrasts (59.38%, above 50% chance level, t(23) = 2.23, p = .018 1-tailed; see Table 2b for distribution data). It was also equally good for LC (61.46%, above 50% chance level, t(23) = 2.41, p = .012 1-tailed) and CL words (57.29%, above 50% chance level, t(23) = 1.77, p = .045 1-tailed; see Table 2c for distribution data).
A second ANOVA replacing the "structure typicality" factor by a "type of phoneme" (change on labial vs. coronal consonant) factor was conducted, in order to determine whether infants might fail on coronal contrasts as potentially suggested by data on Dutch-learning 20-and 24-month-old infants showing asymmetrical detection of place of articulation mispronunciations to the advantage of labials (van der Feest, 2007) . This analysis also failed to reveal any significant effect or interaction (F(1, 23) = 1.41, p = .25 for type of phonemes; all other F(1, 23) < 1). Infants' performance was not significantly different for labial changes (62.50%, above 50% chance level, t(23) = 3.39, p = .001 1-tailed) vs. coronal changes (56.25%, marginally above 50% chance level, t(23) = 1.54, p = .068 1-tailed).
Note that performance was high for all pairs except for two of the pairs on which infants had a 50% performance level; these were the two pairs involving the vowel /a/. 1 Fortunately, because one /a/ pair corresponded to an onset contrast in CL words, and the other to a coda contrast in LC words, this low performance is 1 The pairs were: /dap/-/tap/ and /bat/-/bad/. This low performance was not predicted and we know of no theory that would explain such a result. Future studies will have to address more directly whether this effect is genuine and if so why, or whether it is due to the particular objects associated to these pairs, or the particular pseudowords used as it is unclear whether we would have found the same effect for, e.g., /dap/ -/dat/. unlikely to have affected our main factors of interest, that is, the onset/coda and LC/ CL comparisons. But on the other hand, the slightly (though not significantly) lower performance on the coronal contrast might result from the fact that the /a/ vowel was used in two pairs in which coronals were contrasted. Mean correct responses in percentage (and S.E.) for the eight stimulus pairs, broken down according to position of the consonantal change (four onset contrasts on the left, four coda contrasts on the right) and structure of the pseudowords used (solid grey: labial-coronal words; dotted grey: coronal-labial words)
Table 2b
Distribution of infants according to their performance, for the onset and coda contrasts (chance level = 2) Performance level 0 1 2 3 4 Number of infants (onset) 0 3 13 4 4 Number of infants (coda) 0 2 14 5 3 Table 2c Distribution of infants according to their performance, for the labial-coronal (LC) and the coronal-labial (CL) words (chance level = 2) Performance level 0 1 2 3 4 Number of infants (LC) 0 3 11 6 4 Number of infants (CL) 0 3 13 6 2
Because of the length of the experiment (infants were presented with eight trials), we also verified whether performance changed over time because of infants becoming bored or tired. Performance appeared to be strictly identical on the first four and the last four trials, at a performance level of 59.4%.
We also explored whether there was a link between performance in the task and vocabulary development. Infants had a mean productive vocabulary of 88 words, SD = 78, range = 4-311, the median being 72 words. There was no correlation between vocabulary size and categorization performance, r = .06, p = .77.
Lastly, we explored in various ways whether infants' performance might be modulated by (potential) knowledge of words that were phonological neighbors of the pseudowords used in the experiment, given the result by Swingley and Aslin (2007) showing that English-learning 19-month-olds cannot learn pseudowords that have a known phonological neighbor. Although this was not a factor of our experiment (because of the many other constraints on stimulus selection), such analyses was possible given the presence of 29 words listed in the productive CDI that were neighbors of the pseudowords used in the present study, infants in our sample knowing a mean of 4.38 neighbors (range = 0-16 neighbors). Thus, in one analysis, we tested the prediction that there should be a negative correlation between the number of phonological neighbors known by an infant and his/her overall performance. This prediction was not confirmed, r = .07, p = .76 (while total number of known words and total number of known phonological neighbors were highly correlated, r = .95, p < .001). In a second analysis, we calculated the number of pairs for which a given infant knew at least one phonological neighbor (M = 3.25, range = 0-8 pairs) and correlated that with overall performance. Again, the prediction of a negative correlation was not confirmed, r = .20, p = .35. A third analysis failed to find a difference between mean performance for the trials for which infants knew a phonological neighbor (M = 60.3% correct choices) versus did not know a phonological neighbor (M = 58.8% correct choices). Overall, none of the analyses we performed revealed any effect of prior lexical knowledge on infants' performance in the present task.
Discussion
In the present study, infants were presented with triads of unfamiliar objects. For each triad, two objects were labeled with the same name while the third object received a name that contrasted with the shared name only in one phonetic feature of one of its consonants (voicing). The results show that 20-month-old infants correctly group together the two objects given the same name. This pattern was supported both by an overall performance that was above chance, and by an infant distribution across performance levels that was different from that expected by chance. As mentioned earlier, given that the names were the only reliable cues to categorization, the fact that infants perform above chance level in the present task implies that they have learned the associations between the names and the objects during the presentation phase (which infants can already do at 16 months of age, c.f. Nazzi & Pilardeau, 2007) , and are able to use these associations to group objects together during the test phase. It is this ability to associate objects and names that we interpret as (a necessary step to) word learning, in line with other studies on early word learning (Hollich, Golinkoff, & Hirsh-Pasek, 2007; Houston-Price, Plunkett, & Duffy, H., 2006; Nazzi, 2005; Nazzi & New, 2007; Stager & Werker, 1997; Swingley & Aslin, 2007; Werker et al., 2002) , all of which show that infants retain object-name associations for the duration of the experimental task/trial, but none of which evaluate whether these associations are retained in long-term memory -an issue that will be worth evaluating in the future. Accordingly, the present study brings new evidence at four different levels regarding the way phonetic information is used at the lexical level in early lexical acquisition.
First, the present results on onset contrasts show that 20-month-old infants are able to learn simultaneously two phonetically similar words that contrast only in the voicing of their initial consonants. Therefore, they extend previous results showing that by 20 months of age, infants are able to learn new words that only differ by the place of articulation of one of their consonants, hence that they are able to use specific phonetic information when learning new words (Nazzi, 2005; Nazzi & New, 2007; Werker et al., 2002) . The success in our studies is to be compared to the failure of Dutch-learning 20-month-olds to detect voicing mispronunciations of known words (van der Feest, 2007) , a difference that might be attributed to task differences, but perhaps more plausibly, to differences in the realization of voicing contrasts in French and Dutch, an issue that will have to be pursued in future research.
Second, the present data have direct implications with respect to the representation of coda consonants. In the introduction, we mentioned evidence for a possible weakness of coda positions coming from studies in linguistics (e.g., Prince & Smolensky, 2006) , phonetics (Redford & Diehl, 1999) , adult (Kochetov, 2004; Redford & Diehl, 1999) and infant speech perception (Jusczyk, Goodman, & Baumann, 1999; Zamuner, 2006) , early word recognition (Swingley, 2005) and infant production (Kent & Bauer, 1985) . All these findings (obtained for English or Dutch) raised the issue of the early processing and representation of consonants in coda positions. All converged on the prediction that our (French-learning) 20-month-old infants might fail with coda contrasts in the present word-learning study, given the computational demands required to perform the task, even though they succeeded at that age with onset consonants.
But contrary to this prediction, our results suggest that by 20 months of age, infants are able to process specific consonantal information in coda positions. This success contrasts with the failure of Dutch-learning infants to discriminate voicing contrasts in coda (but not in onset) position at 16 months of age (Zamuner, 2006) , a perceptual ability necessary in order to succeed in our word-learning task. It is unlikely that this difference in results is because of an overall increase in the ability to process voicing information between 16 and 20 months, given the failure of Dutch-learning 20-month-olds at detecting voicing mispronunciations (van der Feest, 2007) . It is more likely because of crosslinguistic effects resulting from differences in the realization of place of articulation and voicing contrasts, the voicing contrasts being harder to discriminate in coda positions for Dutch. To evaluate this possibility, future studies will need to directly compare French-and Dutch-learning infants' performance in the same task and at the same age (future research will also have to examine whether our failure to find a clear advantage of labials over coronals, contrary to van der Feest's (2007) data on Dutch, is because of task or language differences).
This last point raises a developmental issue. Our study shows that infants can process phonetic contrasts while learning new words in both onset and coda positions at 20 months of age. Given prior evidence that 14-month-olds, but not 17-month-olds, have difficulties with onset consonants (Stager & Werker, 1997; Werker et al., 2002) , it is expected that 14-month-olds would also have difficulties with coda consonants. What is less evident is whether a disadvantage for codas while learning new words would be found in 17-month-olds. Indeed, recall that a partially asymmetrical reaction to mispronunciations of early word forms has been found in Dutch-learning infants at 11 months of age (Swingley, 2005) . But on the other hand, a recent word recognition study found results more in line with our own, as mispronunciations of known CVC words bearing either on the initial or the final consonant had the same effects on 14-to-21-month-old English-learning infants' recognition of the image corresponding to the target word (Swingley, submitted) . In order to explore this developmental issue, the present name-based categorization task cannot be used to explore this developmental issue as it is failed by 16-month-olds (Nazzi & Gopnik, 2000; Nazzi & Pilardeau, 2007) . It should nevertheless be possible to use either the simplified version of that task used by Nazzi and Pilardeau (2007) and Havy and Nazzi (in press ), or the switch task (Werker et al., 2002) .
Third, the present data shed new light on the question of the extent of infants' ability to use specific phonetic information while learning new words. Previous studies with 20-month-olds had found use of specificity for consonants in syllable-initial positions but had failed to find evidence of the use of vocalic information. There were two main possible interpretations of this asymmetry in results. The first interpretation, proposed by Nazzi (2005) , was that when learning new words, infants pay more attention to consonants than to vowels. However, a second interpretation was that infants' performance was better with consonants than with vowels because of a privileged status of the syllable onset position, an alternative that could not be ruled out given that there was an overall confound between position and phoneme type in the study by Nazzi (2005) . By evaluating whether use of specificity can be found in different positions (onset vs. coda) for the same type of phonemes (consonants), and by finding a use of specific consonantal information in both positions, the present study makes a position-based interpretation of the consonant/vowel asymmetry less likely. 2 Together with infant- ) and adult- (Cutler et al., 2000; van Ooijen, 1996) data from tasks in which use of consonantal and vocalic information is placed in conflict and that show greater reliance on consonantal information at the lexical level, the present study supports Nespor et al.'s (2003) proposal of an increased reliance on consonantal information at the lexical level. Note that we do not claim that vocalic information does not contribute to lexical identity or constrain lexical access (as the phonetic specificity of vowels in early representations is not under question for adults, and has begun to be demonstrated by Mani, Coleman, & Plunkett, 2008) . Rather, it is about the relative weight of consonantal and vocalic information for lexical processing in both infancy and adulthood. One possible reason for this asymmetry, to be further explored in the future, is that infants initially accept more flexibility in vowel identity than in consonant identity, possibly because vowel identity is more difficult to determine in the process of learning new words because of higher variability in the realization of vowels compared to consonants . Fourth, our study was designed to contribute to the identification of factors that might influence infants' use of specificity when learning new words. As in previous studies with 20-month-olds (Nazzi, 2005; Nazzi & New, 2007; Werker et al., 2002) , no effect of the size of infants' vocabulary was found. We also performed some post-hoc analyses to determine whether infants' possible knowledge of phonological neighbors of the pseudowords used in the present study might have influenced infants' performance, but we failed to find any such effect, contrary to previous results by Swingley and Aslin (2007) . However, because phonological neighborhood was not a controlled factor in our study, extreme caution is advised in interpreting this null result.
On the other hand, the present study was designed to provide a first evaluation of the possible impact of structure typicality on specificity. With this goal in mind, we selected a contrast for the importance of which there is strong convergent evidence from the linguistic, developmental (production and perception) and adult psycholinguistics domains: the opposition between predominant LC words and less frequent CL words.
Our hypothesis was that because infants appear to attend more to words that have a more typical structure (Jusczyk et al., 1993; Nazzi et al., in press ), these words might be learned, that is, specifically represented, earlier than words with less typical structures. However, although Nazzi et al. (in press) showed that French-learning infants prefer to listen to LC words over CL words by 10 months of age, our data provided no evidence that structure typicality affects use of phonetic specificity in 20-month-old infants. Future research will have to try and specify the reasons of this null result. One possibility is that although structure typicality affects perception and production, it does not affect the degree of phonetic detail present in lexical representations per se. A second possibility is that structure typicality has a developmentally transient effect on representation, and that the infants tested in the present study were already too old to observe such an effect. A third possibility is that structure typicality affects representation, but that the task used in the present study was not sensitive enough, even though it proved to be sensitive enough to reveal differences between the use of consonantal and vocalic information in previous studies (Nazzi, 2005) . Reassessing this issue at different ages and using other methods, for example through the evaluation of the specificity of known words that vary in terms of the typicality of their structure, would be a way to test this possibility.
In conclusion, while the present study failed to provide evidence that specificity is modulated by structure typicality, its main finding is that when learning new words, French-learning 20-month-old infants can rely on specific consonantal information not only in onset but also in coda positions. This confirms the fact that precise phonological information in different syllabic positions can be included in lexical representations from a very young age. Given recent data showing the earlier acquisition of consonant place of articulation compared to consonant voicing in Dutch-learning infants (van der Feest, 2007) , future studies will have to determine when the various consonantal (place of articulation, voicing, …) and vocalic (place of articulation, height, …) features are acquired in different languages, as different phonological systems are likely to lead to crosslinguistic differences in the way infants start using phonetic information at the lexical level.
